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Abstract: Introduction: sexual and reproductive rights in individuals with intellectual disabilities (ID), particularly in 
developing countries, are often neglected. Although affected individuals never complained, the problems were found 
augmented from the affected families. Over the last two decades, parents and professionals acknowledged sexual and 
reproductive right and try to accommodate these needs. Indonesia, a developing country with a strong religious and 
culture beliefs may has different perspectives on attitudes towards sexuality in individuals with ID which respect the 
sexual and reproductive right augmented from the affected family. The aimed of this study was to explore the attitudes 
towards sexuality on individuals with ID. The findings are expected to contribute to the movement in recognizing sexual 
and reproductive health and rights (SRHR) in individuals with ID. 
Methods: thirty participants were included in this study consisted of supporting staffs of rehabilitation center for disabled 
individual, parents, religious leaders and community. Participants fulfilled the two sets of Attitude to Sexuality 
Questionnaires towards individuals with ID (ASQ-ID).  
Results: the attitudes towards sexuality in males were found similar with females with ID, age did not play a role in the 
attitude towards sexuality in ID. Indonesian attitudes towards sexuality in individuals with ID was found the most 
conservative compared to other countries with the mean of sexual right was 3.7±0.22, parenting was 3.5±0.30, non-
reproductive sexual behavior was 3.4±0.49, and self-control was 3.4±0.73. 
Conclusion: the attitudes towards sexuality in individual with ID is somewhat negative, strong culture and religious beliefs 
/and values may have strong influence. 
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INTRODUCTION 
Intellectual Disability (ID), in the past referred to 
mental retardation, is a lifelong condition that 
characterized by a significant impairment in intellectual 
functioning (ability to understand a new or complex 
information), to learn and apply new skills and in 
adaptive behavior that occurs before the age of 18 [1, 
2]. The prevalence of ID was ranging from 1 to 3% of 
population in develop countries [3], although wider 
variation has been reported based on differences in 
sampling procedure i.e. diagnostic criteria and tools, 
study design, and population characteristics. The 
prevalence was usually found higher in developing 
countries (low to middle income countries) compared to 
develop countries. Intellectual disabilities affected 4.5%  
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population in Brazil, a developing/ middle-income 
country, result of study using better sampling 
procedure (population-based birth cohort) [4]. There 
are several aspects that may contribute to a higher 
prevalence of ID in developing country including birth-
related infections and injuries due to health care 
facilities and inadequate prenatal screening methods.  
In general, individual with ID were more risk to have 
additional physical and mental health problems. 
Although health care are a basic need, identification of 
health problem among ID is challenging due to 
communication difficulties, lack of health care facilities, 
and inadequate skills of family and health care 
providers in caring for intellectually disabled individual. 
Over the last centuries, there has been a movement for 
individual with ID to integrate into the typical community 
and addressing equal rights including sexual and 
reproductive rights [5]. Although sexuality is an 
essential aspect of human being, in the past it goes 
with unrecognizing their rights, aspirations, sexuality, 
and reproductive concerns. Furthermore, people with 
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ID often experience with society disregarded and 
stigmatized to be asexual, lacking sexual drive, 
incapable of reproduction and unfit marriage 
partners/parenting. Sexual information was prohibited 
for them and a great effort had been done to 
discriminate them and to keep them disinterested in 
sexual and reproductive activities [6]. In the end of 
2000s, individuals with ID have been driven to integrate 
into the community in order to stimulate typical life 
experience which may help them improving their ability 
in communication, socialization, and adaptation.  
Within the last two decades, parents and 
professional have begun work together to find the way 
to help individuals with ID to recognize their sexual and 
reproductive health and right (SRHR). Debates and 
campaigns addressing SRHR are emerging, 
recognizing individuals with ID as a sexual being with 
equal rights for sexual right such as sexual pleasure, 
intimacy, love, relationships, sexual and reproductive 
choices and parenting [7]. Study of sexuality 
experience in adult with mild to moderate degree of ID 
in Spain showed that 84.2% had sexual relationship 
with another [8]. Significant number of exploratory and 
intervention research with the purpose of gaining 
awareness and altering perception of the community 
and also key stakeholders have been reported positive 
results. However, the movement that funded and led by 
mostly non-government organizations were mostly 
done in high-income countries. Although limited 
number, research focusing on sexual live of individual 
with ID within low and middle-income countries have 
been documented [9]. The recognition of human rights 
of individual with ID is growing in conjunction with the 
United Nation Convention on the Rights of person with 
Disabilities (UNCRPD) in 2006 on the realization of 
basic human rights including to non-discrimination, to 
privacy and confidentiality, to be free from violence and 
coercion, to educate, to get access for information and 
health services [10]. 
Republic Indonesia Law were issued in 2016 
addressing the right of individuals with disabilities 
including blindness, deafness, physical, and intellectual 
disabilities [11]. In article 5 paragraph 1 recognizing the 
right to health, public service, and getting access for 
information; while in paragraph 2 was specifically 
recognized disabled women rights to reproductive 
health, accept/reject the use of contraception, 
protection from discrimination, and protection from 
violence including sexual violence and its 
consequences. However, two years later (currently) 
there is no follow up action including technical 
guidelines and implementation instructions statement 
from government and related ministries. Indonesia is 
developing middle-income country, where most 
population are strongly influence by religion and culture 
[12]. Parents together with professional who work 
closely with intellectually disabled individuals in daily 
basis were initiate the movement to express the need 
of SRHR. With regards to culture norms and religious 
values (sexuality and reproductive are prohibited 
issues by social custom), unlike in develop country, the 
movement was mostly done politely and firmly in an 
exclusive gathering among related individual and 
profession. This study was done to elucidating the 
attitudes towards sexuality and reproductive right in 
individual with ID. 
METHODS 
This study was done in collaboration with Balai 
Besar Rehabilitasi Sosial Bina Grahita (BBRSBG) 
Kartini, Temanggung, Central Java, Indonesia, a 
rehabilitation center for individual with mild to moderate 
ID (IQ score 70 – 50). Participants were comprised of 
supporting staff of rehabilitation center, parent 
representative, religious leaders, and community 
representative who were more familiar with individual 
with ID. Each participant was asked to complete the 
two sets of questionnaire i.e. attitudes to sexual 
expression of males and females with ID. Thirty (30) 
participants fulfilled the Attitude to Sexuality 
Questionnaires towards individuals with ID (ASQ-ID) 
after the consent form was signed. ASQ-ID was the 
instrument that developed focusing on attitudes to 
sexual expression of individuals with ID. The 
statements were composed of 28 statements and 
grouped into 4 subscales: sexual right (13 statements), 
parenting (7 statements), non-reproductive sexual 
behavior (5 statements), and self-control (3 
statements). Each statement was scaled a 6-point 
Likert scale from strongly disagree - moderately 
disagree - slightly disagree – slightly agree – 
moderately agree-strongly agree (1 to 6), the most 
liberal opinions acknowledged the highest scores [13]. 
Each person completed their own questionnaires for 
males and females with ID, those method was applied 
to ensure an objectiveness of the attitude because 
many statements were about sensitive issues such as 
premarital sexual intercourse, masturbation, and 
homosexual relationship which amongst Indonesian 
were believed in contradiction with religion and cultural 
norms. This study was approved by Komite Etik 
Penelitian Kesehatan (KEPK), Faculty of Medicine 
Diponegoro University/ dr. Kariadi Hospital, Semarang, 
Central-java. 
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The comparison of sexual right, parenting, non-
reproductive sexual behavior and self-control between 
age group were analyzed using independent t-test. The 
p value < 0.05 was considered significant. Comparison 
of ASQ-ID with other develop countries where culture 
and religious belief were less strong had been done to 
understand the influence of culture and religious belief 
in population attitudes towards sexuality in individual 
with ID. 
RESULTS 
Thirty participants completed anonymous ASQ-ID 
questionnaires but only 28 respondents completed 
demographic details of age and only 27 respondents 
gave information about their sex. This study did not 
provide the comparison of attitudes towards sexuality 
between groups of respondent because the number of 
each group representative (parents, rehabilitation 
center staff, community, and religious leaders) did not 
match. 
The attitudes towards sexuality in individuals (male 
and female) with ID in this study was somewhat 
negative (3=slightly disagree, 4=slightly agree) and 
there was no different between both sex, attitudes 
towards sexuality in males and females. Of those, the 
attitudes towards sexual right was the most positive 
attitudes compared to other subscales (see Table 1). 
Comparison according to an age groups (<50 and 
≥50 years old) was applied in order to incorporate the 
influence of accessibility to media including social 
media. The attitudes towards sexuality in ID was not 
significantly different among both age groups (see 
Table 2). 
In order to figure it out an attitude of Indonesian who 
lived in community where culture and religious beliefs 
were stronger compared to population who live in 
develop countries, comparison with the attitudes 
towards individuals with ID in develop countries was 
done (see Table 3). The attitude of undergraduate 
students towards males with ID in Italy, the attitude of 
Table 1: Comparing the Attitude Towards Sexuality between Males and Females with Intellectual Disabilities 
Subscale Males Females Total p* 
Sexual Right 
3.7±0.31 
(2.8-4.1) 
3.7±0.28 
(3.1-4.2) 
3.7±0.22 
(3.2-4.3) 
0.8 
Parenting 
3.5±0.32 
(2.7-4.0) 
3.5±0.39 
(2.9-4.6) 
3.5±0.30 
(2.9-4.2) 
0.7 
Non-reproductive sexual behavior 
3.4±0.70 
(2.0-4.8) 
3.3±0.81 
(1.8-4.8) 
3.4±0.47 
(2.4-4.2) 
0.4 
Self Control 
3.3±1.12 
(1.7-5.3) 
3.5±1.02 
(2.0-5.0) 
3.4±0.73 
(1.8-4.8) 
0.5 
Value in the table: mean±standard deviation (minimum – maximum). 
*Male vs Female, t-test was applied. 
 
Table 2: The Attitude Towards Sexual Right, Parenting, Non-Reproductive Sexual Behavior and Self-Control 
According to Age Group Categories (<50 years old and ≥50 years old) 
Age Category 
Subscale 
<50 (n=12) ≥50 (n=15) 
p 
Sexual right 
3.7±0.20 
(3.3-4.0) 
3.6±0.21 
(3.2-4.0) 
0.7 
Parenting 
3.5±0.27 
(3.1-4.1) 
3.5±0.33 
(2.9-4.2) 
0.9 
Non-reproductive sexual behavior 
3.5±0.47 
(2.4-4.2) 
3.4±0.49 
(2.5-4.2) 
0.6 
Self control 
3.2±0.64 
(2.0-4.2) 
3.6±0.82 
(1.8-4.8) 
0.2 
Value in the table: mean±standard deviation (minimum – maximum). 
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White Western and South Asian toward males and 
females with ID in United Kingdom, and the attitude of 
young individual who had higher level familiarity (how 
much contact one may have with individuals) with ID 
from various ethnicities in United States had been 
chosen in the comparison [14-16]. White Western 
British attitude was the most liberal, followed by South 
Asian British. Italian undergraduate students had 
similar attitudes with American, they were more 
conservative attitudes compared to White Western 
British. More importantly, Indonesian had the most 
conservative attitudes/negative attitudes towards 
sexuality in ID. 
DISCUSSION 
Gender is one of potential factor that may influence 
the attitude towards sexuality of individual with ID, 
attitudes toward females with ID was higher compared 
to males [17]. although some previous studies found 
inflicting results. This study found that the attitude 
towards males were similar towards females with ID in 
all subscales. Even though in general the attitude 
towards sexuality in ID was less positive, an attitude 
towards sexual right was the highest compared to other 
subscales. Although most participants had higher level 
of familiarity with ID (supporting staff of rehabilitation 
center, parent representative, and community who 
were socially engaged with social rehabilitation center), 
surprisingly, the attitude was still somewhat negative. 
Negative or conservative attitudes may resulted in 
some factors i.e. limited access to health information, 
limited access to sex education programs, knowledge 
and education, cultural norms, religious beliefs, and 
familiarity [17-21]. In addition, sexual and reproductive 
health services toward individual with ID facing with the 
spectrum of discrimination and exclusion in low and 
middle-income countries besides their vulnerabilities [9, 
22]. 
Non-reproductive sexual behavior and self-control 
attitudes were found more negative compared to 
sexual right and parenting subscales. The statements 
which were addressing sensitive issues with regards to 
cultural norms and religious values were more likely 
related with negative attitudes. All statements (5 
statements) in non-reproductive sexual behavior were 
comprised of homosexuality and masturbation, and 3 
statements in self-control were composed of sexual 
desires and feelings. Catholic and Islam have similar 
attitudes, norms and values against homosexuality 
while masturbation was more acceptable [20, 23]. 
Maintaining virginity until marriage is an important 
norms and values, thus, sexual behavior expression 
such as sexual feeling and desire should be regulated. 
In develop countries, individuals who were sexually 
active, whether married or not have an access to get 
contraceptive services in healthcare center to prevent 
unwanted pregnancy. However, in developing country 
like Indonesia, sexually active women not married 
having a cultural and religious barrier and do not have 
access to get contraceptive services in healthcare 
center [24]. Intellectual disabled individuals who were 
financially and mentally independent will face more 
barriers to get contraceptive services. 
Age was an important predictor affecting attitudes 
towards sexuality, older participants usually had more 
conservative attitudes compared to the younger 
participants [25]. However in this study, the attitude 
towards sexuality in ID was not different among age 
groups (<50 years old and ≥50 years old). Access to 
information (television, internet) and the use of social 
media are influencing individual attitudes towards 
SRHR including of course individual with special needs 
such as ID [19]. In the mid-2000s, availability of internet 
had an enormous impact especially in adolescent. 
Though, older people gradually changed time by time 
and spend more time to access media including 
Table 3: Comparison of Attitudes Towards Sexuality of Individuals with Intellectual Disabilities with other Countries 
Indonesia  Italy [14] UK [15] US [16] 
White Western South Asian Subscale 
Male Female 
Male 
Male Female Male  Female 
Male and 
Female 
Sexual Right 3.7 ±0.31 3.7±0.28 4.3±0.57  4.9±0.60  5.0±0.57 4.3±0.79 4.6±0.70 4.4±0.67 
Parenting 3.5±0.32 3.5±0.39 4.2±0.98  5.1±0.76  5.1±0.83 4.5±0.96 4.9±0.90 4.5±0.90 
Non-reproductive 
sexual behavior 3.4±0.70 3.3±0.81 4.5±0.82  5.2±0.66  5.0±0.76 4.4±0.99 4.6±1.03 
 
4.1±0.60 
Self Control 3.3±1.12 3.5±1.02  4.5±0.92  4.8±0.79  5.0±0.82 4.2±1.18 4.6±1.03 4.3±0.90 
Value in the table: Mean±SD. 
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internet. With regards of information era in the West 
and East, internet use and internet user became more 
prevalent in daily basis. Based on socio-ecology 
theory, sex-related knowledge, attitudes, and behavior 
is produced by the interactions between people and 
their environments including media [26]. Since an 
information is accessible across the age, the attitudes 
towards sexuality is similar also across the age. 
Although sexuality is a core component of human 
life, it is often neglected and challenging to individuals 
with ID. In order to encourage the SRHR, many studies 
were done to explore the need from individual with ID 
and community perspectives towards SRHR. Factors 
that believed as a potential predictor such as gender, 
age, education background, culture in association with 
ethnicity, and familiarity with ID had been explored in 
association with the attitude towards sexuality in 
individuals with ID. Compared to other develop/high-
income countries, Indonesian attitudes towards 
sexuality was found the most negative. Negative 
attitudes typically associated with culture and ethnicity 
in Asian  countries [27, 28], while in various ethnics 
across United States, horizontal-individualism (HI) and 
horizontal-collectivism (HC) that emphasizing equality 
were associated with more positive attitudes [16]. 
Religion is very strong predictor in attitudes towards 
sexuality in ID, especially many statements are 
exploring very sensitive issues regarding the religious 
norms and values that associated with immorality and 
social judgment [20, 21]. 
Understanding factors that influencing attitudes 
towards sexuality is critical especially in Indonesia 
where the attitude towards sexuality was found 
negative or conservative because the attitude will 
directly associated with an opportunity in 
acknowledging and facilitating their sexual need and 
expression in society as a human existence. Positive 
attitude results to more access to sexual health 
information and services such as sex education 
programs that will eliminate their vulnerability to sexual 
exploitation and violence victimization especially in 
females with ID [29]. 
LIMITATION OF STUDY 
Participants were purposively recruited from 
population which have engaged with BBRSBG, 
therefore, although recruited from community they had 
more thought of individuals with ID. And so, we cannot 
assume/generalize their attitude from Indonesian 
general population. 
CONCLUSION 
Attitudes towards sexuality in individuals with ID is 
still conservative. Some religious-sensitive statements 
may affect each subscale and global attitudes. Culture 
and religious belief are play a role in the attitude 
towards sexuality in individual with ID. Comprehensive 
culture and religious-based approach should be 
developed to advocate the sexual and reproductive 
health and right of individual with ID. 
FUTURE DIRECTIONS 
Indonesia is a country with strong religious beliefs 
and also cultural norms. This study did not incorporate 
both potential predictor that may have strongly 
influence the attitude towards sexuality in individuals, 
more overly, with ID. It would be interesting if we can 
figure it out the role of religious beliefs and cultural 
norms in the future study.  
ACKNOWLEDGEMENTS 
We would like to acknowledge the respondent who 
participated in this study. We all address our 
appreciation to Balai Besar Rehabilitasi Sosial Bina 
Grahita (BBRSBG) Kartini, Temanggung Central-Java, 
Indonesia who facilitate the distribution of 
questionnaire. This work was supported by the Ministry 
of Research, Technology and Higher Education of 
Indonesia (PUPT Kemenristek Dikti Grant 138-
04./UN7.5.1/PG/2015 and 176-13/UN7.5.1/PG/2016). 
CONFLICT OF INTERESTS 
All authors declare there is no conflict of interest 
ABBREVIATIONS 
ID = intellectual disabilities 
ASQ-ID = attitude to sexuality questionnaires towards 
individuals with intellectual disabilities 
REFERENCES 
[1] World Health Organization. Definition: intellectual disability. 
In: Regional Office for Europe, editor 2010. 
[2] American Association on Intellectual and Developmental 
Disabilities. Overview of intellectual disability: definition, 
classification, and systems of support 2010. 
[3] Moeschler JB, Shevell M, Committee on G. Comprehensive 
evaluation of the child with intellectual disability or global 
developmental delays. Pediatrics 2014; 134(3): e903-918.  
[4] Karam SM, Barros AJ, Matijasevich A, Dos Santos IS, 
Anselmi L, Barros F, et al. Intellectual Disability in a Birth  
 
48    Journal of Intellectual Disability - Diagnosis and Treatment, 2018, Volume 6, No. 2 Winarni et al. 
Cohort: Prevalence, Etiology, and Determinants at the Age of 
4 Years. Public Health Genomics 2016; 19(5): 290-297.  
https://doi.org/10.1159/000448912 
[5] Koh HH. Different But Equal: The Human Rights of Persons 
with Intellectual Disabilities 2004; 63. 
[6] Craft A, Craft M. Sexuality and the Mentally Handicapped. In: 
The Modern Management of Mental Handicap [Internet]. 
Springer, Dordrecht 1980. 
[7] Addlakha R, Price J, Heidari S. Disability and sexuality: 
claiming sexual and reproductive rights. Reprod Health 
Matters 2017; 25(50): 4-9.  
https://doi.org/10.1080/09688080.2017.1336375 
[8] Gil-Llario MD, Morell-Mengual V, Ballester-Arnal R, Diaz-
Rodriguez I. The experience of sexuality in adults with 
intellectual disability. J Intellect Disabil Res 2018; 62(1): 72-
80.  
https://doi.org/10.1111/jir.12455 
[9] Carew MT, Braathen SH, Swartz L, Hunt X, Rohleder P. The 
sexual lives of people with disabilities within low- and middle-
income countries: a scoping study of studies published in 
English. Glob Health Action 2017; 10(1): 1337342.  
https://doi.org/10.1080/16549716.2017.1337342 
[10] World Health Organization. Sexual health, human rights, and 
law. Geneva: World Health Organization 2015. 
[11] Undang-Undang Republik Indonesia No: 8 Tentang 
Penyandang Disabilitas 2016. 
[12] Badan Pusat Statistik. Sensus Penduduk Indonesia. Jakarta 
2010. 
[13] Cuskelly M, Gilmore L. Attitudes to Sexuality Questionnaire 
(Individuals with an Intellectual Disability): scale development 
and community norms. J Intellect Dev Disabil 2007; 32(3): 
214-221.  
https://doi.org/10.1080/13668250701549450 
[14] Di Marco G, Licciardello O, Mauceri M, La Guidara RMC. 
Attitudes Towards the Sexuality of Men with Intellectual 
Disability: The Effect of Social Dominance Orientation. 
Procedia - Social and Behavioral Sciences 2013; 84: 1194-
1198.  
https://doi.org/10.1016/j.sbspro.2013.06.726 
[15] Sankhla D, Theodore K. British Attitudes Towards Sexuality 
in Men and Women with Intellectual Disabilities: A 
Comparison Between White Westerners and South Asians. 
Sex Disabil 2015; 33(4): 429-445.  
https://doi.org/10.1007/s11195-015-9423-7 
[16] Ditchman N, Easton AB, Batchos E, Rafajko S, Shah N. The 
Impact of Culture on Attitudes Toward the Sexuality of 
People with Intellectual Disabilities. Sex Disabil 2017; 35(2): 
245-260.  
https://doi.org/10.1007/s11195-017-9484-x 
[17] Griffin MM, Summer AH, McMillan ED, Day TL, Hodapp RM. 
Attitudes toward Including Students with Intellectual  
 
Disabilities at College. J Policy Pract Intellect Disabil 2012; 
9(4): 234-239.  
https://doi.org/10.1111/jppi.12008 
[18] World Health Organization. World Report on Disability. 
Geneva: World Health Organization 2011. 
[19] Lou C, Cheng Y, Gao E, Zuo X, Emerson MR, Zabin LS. 
Media's contribution to sexual knowledge, attitudes, and 
behaviors for adolescents and young adults in three Asian 
cities. J Adolesc Health 2012; 50(3 Suppl): S26-36.  
[20] Arousell J, Carlbom A. Culture and religious beliefs in relation 
to reproductive health. Best Pract Res Clin Obstet Gynaecol 
2016; 32: 77-87.  
https://doi.org/10.1016/j.bpobgyn.2015.08.011 
[21] Benomir AM, Nicolson RI, Beail N. Attitudes towards people 
with intellectual disability in the UK and Libya: A cross-
cultural comparison. Res Dev Disabil 2016; 51-52: 1-9.  
https://doi.org/10.1016/j.ridd.2015.12.009 
[22] Lee K, Devine A, Marco MJ, Zayas J, Gill-Atkinson L, 
Vaughan C. Sexual and reproductive health services for 
women with disability: a qualitative study with service 
providers in the Philippines. BMC Womens Health 2015; 15: 
87.  
https://doi.org/10.1186/s12905-015-0244-8 
[23] Amaro H. Women in the Mexican-American community: 
Religion, culture, and reproductive attitudes and experiences. 
J Community Psychol 1988; 16: 6-20. 
https://doi.org/10.1002/1520-6629(198801)16:1<6::AID-
JCOP2290160104>3.0.CO;2-1 
[24] Sedgh G, Ashford LS, Hussain R. Unmet Need for 
Contraception in Developing Countries: Examining Women’s 
Reasons for Not Using a Method. Guttmatcher Institute 2016. 
[25] Le Gall A, Mullet E, Shafighi SR. Age, religious beliefs, and 
sexual attitudes. J Sex Res 2002; 39(3): 207-216.  
https://doi.org/10.1080/00224490209552143 
[26] L'Engle KL, Brown JD, Kenneavy K. The mass media are an 
important context for adolescents' sexual behavior. J Adolesc 
Health 2006; 38(3): 186-192.  
https://doi.org/10.1016/j.jadohealth.2005.03.020 
[27] Choi G, Lam CS. Korean students' differential attitudes 
toward people with disabilities: an acculturation perspective. 
Int J Rehabil Res 2001; 24(1): 79-81.  
https://doi.org/10.1097/00004356-200103000-00012 
[28] Morales GEM, Ramirez EOL, Esterle M, Sastre MTM, Mullet 
E. Judging the Acceptability of Sexual Intercourse Among 
People with Learning Disabilities: A Mexico-France 
Comparison. Sex Disabil 2010; 28(2): 81-91.  
https://doi.org/10.1007/s11195-010-9147-7 
[29] Guggisberg M, Henricksen J, Holt A. Violence against 
Women with Intellectual Disability: A Quest for Specific 
Sexual Violence Prevention Education in Tandem. Glob J 
Intellect Dev Disabil 2017; 2(1): 1-4. 
https://doi.org/10.19080/GJIDD.2017.01.555578 
 
Received on 17-04-2018 Accepted on 14-05-2018 Published on 30-05-2018 
 
DOI: https://doi.org/10.6000/2292-2598.2018.06.02.3 
© 2018 Winarni et al.; Licensee Lifescience Global. 
This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License 
(http://creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in 
any medium, provided the work is properly cited. 
 
